Experimental

Sample preparation
In our study, a variety of ZnO nanostructures have been prepared on single-crystal silicon wafers following the designs in our previous works [1] [2] , and these ZnO nanostructures can vertically and sparsely grow on silicon substrates. In brief, a mixture of ZnO and graphite powders was loaded on one end of an alumina plate. Then, single-crystal silicon wafers were placed on the other end of the alumina plate. Finally, the alumina plate was put inside a small quartz tube, and this system 2 was placed in a horizontal quartz-tube electric furnace. The system was rapidly heated to 1050 °C and held at this temperature for 20-40 min in an argon atmosphere, which was maintained by a flow rate of 50 SCCM with a pressure of 2×10 4 Pa. Then, the source powders and silicon wafers were removed from the furnace and rapidly cooled in air. A gray film was observed on substrates. Note that, we can control the shape and size of the as-prepared sample by the preparation parameters such as pressure and temperature.
Cathodoluminescence measurement
The cathodoluminescence (CL) measurements of ZnO nanostructures were carried out at room temperature using a Gatan Mono-CL system attached Field emission scanning electron microscopy (FESEM) with the accelerating voltage of 10 kV. The sample is excited by the focus electron beam as the excitation source. The collection of fluorescent signal is conducted by the collector probe and spectroanalysis instrument. Note that, when the size of material is at the nanometer scale, the spatially resolved CL microscopy is the only and effective technique to characterize optical properties of an individual nanostructure, so far [1-2].
WGM enhanced luminescence from a perfectly hexagonal ZnO nanocavity
In this case, we showed that the whispering gallery mode (WGM) enhanced emission when the individual hexagonal ZnO nanocolumn is regarded as an optical resonator [3] . Fig. S1 shows the top view (a) and side view (b) FESEM images of the nanocolumns. Clearly, the nanocolumns present perfectly hexagonal shape, and vertically and sparsely grow on Si substrate. The radius is about 1.25 um. In our study, shift along the path is an integer multiple of 2π, the standing wave forms due to the continuous interference over the multiple circulations. Considering the phase shift of the total internal reflection, the constructive interference condition is
where n is the index of refraction, λ is the wavelength of light, R i is the geometric parameter of resonator cavity, N is the resonance interference order which is identical with the respective WGM number. As to the factor β regards the polarization, 1), the coherent enhancement of light will be generated, which the enhanced luminescence intensity will be concentrated at the total profile of ZnO micro-and nanocolumn. According to Fig. S2 (e), here we set the index of refraction 2.05, n   at 485 and 515 nm for the ZnO micro-and nanocolumns.
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Theory permits that both two optical conduction modes (TM and TE) can simultaneously exist in the resonator, which also can result in the relative broad peaks in Fig. S2 (e). According to Eq (1), the resonant wavelength of 485 nm fulfills the constructive interference condition, and the integer N is 26 (25) for TM (TE) mode, respectively. And the resonant wavelength of 515 nm also fulfills the constructive interference condition in which the integer N is 24 (23) for the TM (TE) mode.
Importantly, these calculated results strongly support that the light occurs coherent enhancement when it propagate in such a hexagonal resonator, and the enhanced luminescence intensity along its propagation path and spatial distribution near the hexagonal boundary is mainly attributed to the WGM-like-enhanced emission.
We carry out the two-dimensional (2D) FDTD simulations with the PML boundary conditions based on a 2D hexagonal cavity for the experimentally detected resonance. In our simulations, the cavity radius is 1.25 um in accordance with the FESEM image in Fig. S2(a) . The sketch map of the ZnO micro-and nanocolumn is shown in Figs. S3(a-b) . In our simulations, a TM-or TE-polarized Gaussian light source is used inside the cavity closed to the inner boundary. Figs. S3(c-d) show the field patterns of the mode at the resonant wavelength of 485 and 515 nm, respectively.
The warm colors form the same hexagonal pattern at the boundary of the cavity, and the values are much higher than other places. It indicates that such two modes are boundary modes similar to the WGM that have high fidelity and long lifetime. As a result, the enhanced emissions will occur at the resonant wavelengths (e.g. Figs.
S2(c-d))
. Thus, these simulations confirm that the enhanced luminescence near the 7 boundary is mainly attributed to the WGM enhanced emission. 
Theoretical tool: theory of extinction theorem
Wave diffuse reflection is a scattering problem of electromagnetic (EM) wave, which can be studied by vectorial EM scattering theorem. But it needs fussy mathematical formulism and always makes problems complicated and time-consumed.
Extinction theorem based on EM scalar wave equation, first proposed by Ewald and
Oseen in 1910's [1] , can be employed to investigate EM scattering problems accurately and rapidly, especially in solving the statistical problem as hundreds of random samples should be calculated and then taken averaging. Extinction theorem has widely used in many active research fields, such as enhanced backscattering behaviors [2] [3] , surface polariton [4] , near-field radiative heat transfer [5] , Brewster angle with a negative-index material [6] and so on.
In the following, we will briefly introduce solving the problem with extinction theorem. The system under consideration is shown in Fig. S4 . The nanoscale rough surface along the x direction, which is termed by
 
Dx, is located between a dielectric medium ( 0  ) and air ( 1   ). The rough surface is generated by creating a sequence of independent Gaussian variables and using of digital filtering [2] [3] . Two feature lengths are used to characterize the statistical properties of the rough surface.
One is root-mean-square (RMS) of surface height σ. For each rough surface, its mean 9 surface height is zero so   
Dx. Thus, the smaller the T, the more fluctuant the rough surface will be. In addition, in order to have enough ripples in the sample, we choose the length of total rough surface to be L=60λ for correlation length T is larger than λ in our simulative cases, where λ is the wavelength of light in dielectric medium. So for case of shorter length of sample, the correlation length T should be selected as T<λ. 
and the continuity boundary conditions can be expressed, 
In Eq. 5, G and G 0 are Green functions in the corresponding media, 
For convenience, we define reflectance and transmittance as follows: 
